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Overview

ÅGoal: 
ÅDescribe MEG II experimental 

technique and show results 
from the first MEG II run 

ÅDiscuss:
ÅCharged Lepton Flavor 

Violation (CLFV) background

ÅMEG II experimental overview

ÅMEG II physics data
ÅDetector resolutions

ÅSensitivity projections 
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Charged Lepton Flavor Violation
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˃O e Dɹecay

ǒ ɛO eɔdecay is an example of charge 
lepton flavor violation (CLFV)

ǒ The SM ɛO eɔBR is negligible: ~ 10 ; 

proportional to Ȣ

ǒ SM extensions (e.g. SUSY) allow for 
other ɛO eɔdecay channels 

ǒ Theorized SUSY ɛŸeɔis detectable 
(BR~ 10 ȡ10 ) since the mass 
splittings can be comparable to masses

ǒ Detecting ɛO eɔwould be a clear 
indication of new physics
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CLFV History

ǒ The MEG II collaboration searches for the 

ɛO eɔdecay; one of several ongoing 

searches for charged lepton flavor 

violation (CLFV)

ǒ The current ɛO eɔdecay sensitivity is 

4.2x10 (90% Confidence Level), set by 

MEG I 

ǒ The MEG II collaboration aims to increase 

the sensitivity by an order of magnitude. 
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MEG II Experimental Overview
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MEG II Experiment

ǒ International collaboration 
of ~ 60 physicists

ǒ Based at Paul Scherrer 
Institut located in Villigen, 
CH near Zurich 

ǒ Uses the PSI proton ring  
cyclotron

ǒ 590 MeV protons

ǒ Unbunched surface muon 
beam produced:  
Ὑå7 × 107 Hz
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MEG II Experiment: Signal/Background 

ǒ The experiment relies on precise kinematic 

measurements of the decay products to 

distinguish between signal/background decays 

ǒ The ɛO eɔ signal is a two-body decay at rest, 

signal e/ɔ have equal and opposite momentum 

(ά /2)

ǒ Background does not have these characteristics:

ÅRMD (radiative muon decay) : 
‘ ɔOὩɜɜ (small Eɜ ɜ)   

ÅAccidental background: high ὴ coincident with ɔ from 
RMD (dominant background), AIF (Ὡ Ὡ ᴼ) or 
bremsstrahlung
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MEG II Experiment: Apparatus

ǒ The experiment stops ‘ in a thin film 

target (R χͯz 10Hz) 

ǒ Stopped‘ decay in target; decay 
products (e, ɔ) are measured in 
various detectors 

ǒ Similar design to MEG I, but all 
detectors have been upgraded

ǒ Kinematic estimates at target 
by Ὡ Kalman propagation to target, 
then propagation to Ὡ target vertex
(ɝ— ,ɝ• ȟɝὸ ,ɝὉȟɝὴ ) 
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CDCH Detector
ǒ Upgrades:

ǒ New ultra-light stereo drift chamber to 
improve efficiency and resolution 

ǒ More track space points in drift chamber to 
improve resolution (1150 readout drift cells)

ǒ In 2021, the chamber was filled with 
(Åȡ#( ȡ#(/ȡ/ (88.2: 9.8: 1.5: 0.5)

ǒ High voltage wires surrounding sense 
wire creates drift cell geometry
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Wire Positions at 

Chamber Center
Time-Distance Isochrones

Kinematic

Core ů MEG I 

MEG II 

Goal

ὴ▄ (keV) 380 130

ɗe+ /űe+ (mrad) 9.4 / 8.7 5.3/3.7

te+ (ps) 70 30

ze+ /ye+ (mm) 2.4/1.2 1.6/0.7

e+ Efficiency 30 70
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pTC Detector

ǒUpgrade: higher hit multiplicity

ǒ Two semi-cylindrical modules, each 
consisting of 256 timing counters

ǒCounter consists of a scintillation tile with 
double-sided SiPM readout

ǒ Individual counter timing precision ~90 ps

ǒSignal Ὡ <n counters> ~9; „ 30 ps
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